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(54) METHOD OF FORMING TRENCH ISOLATION BY POLISHING STEP AND 
MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To flatten a burned-in material without being 
left on a wide projection region for forming the trench 
isolation in excellent flatness by isotropically etching 
away the buried-in material before starting polishing 
step. 

CONSTITUTION: Trenches 41-43 are formed by 
depositing means simultaneously advancing etching step 
and depositing step so as to form a buried-in material 
layer 5. Next, after patterning a resist 3 to be left on the 
parts excluding a wide projection region (1), the buried- 
in material 5 is isotropically etched away. At this time, 
an upper layer 23 is not to be, completely removed but 
to be etched away until it attains the same film 
thickness as that of Si02 5A on the projections in 
narrow width. Next, the protrusions 5A, 5B only formed 
by the isotropical etching step are polished. Next, the 
buried-in material 5 is etched away until the poly-Si 
surface on the upper layer 23 is exposed so as to 
remove the T-Si02 of the lower layer 21. Through these 
procedures, the buried-in material 5 can be flattened without being left on the wide projection 
region. 
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1 

immmm] 

a^aic^o bu>^m^^m^^xmt, #u 
n> 

*fflB**±Jf <0X y ^ h J; 0 /Jn$ ^X y ^ V- Y £ 

TJB*^IBJi«fcO/hS^xy^u- r hTft*5)&oStR«t 

[»*«4] worn* tmuDbi/y^r-ivu-: 

5/ a >*»JST*¥*^B©»fcfrfc 
[B#«5] AW7XECR-CVDSIC < tD hl/>^ 

a»a*tt«&**»txy^>if-rs2it»c«tr)j!£v^ 
>^xs^, 

^aJMafi^SjEjESXy^^yxhy/^liS^U 



(2) 4*81^5- 2 7 5 5 2 7 

* C & # U y > a cox h y KM t U - >^jdoi 

30 U y a <D X h y /^l 1 fc Z> n $ - > b TOffl^ 

6«aM*«7&^b9 0^rn*fcE«0*»#KB 

30 [B*«ii] BJ6a**t»3»«r»fl:5/U3>T*D, S 
»ii*.«»0»*fcA-f 7XECR-CVDft*ffl^S 
»*«7ftv^Uioov^n*»cffiB©*«flcKfi©Bii 

ee>a*»»o»j5Kfc*ffi c v d ft ^ v^a*« 7 ^ ^ 

ftmzm%?z>xm^ sx^^WMi/^xh 

t f sbwmi 8 \zmm<Dmfrm®v>m&tim. 

icj:Diaiia»a*»B*»jS'r«a»a*xat, # 

at**w«w«B©tti*js6fc*tiT, 
5^ *u^vixacosicSffi±ti/xxh^^*rsu^ 
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(3) 

3 

x mtixnt, 

ft t *t u j>x h nt> - y tjMrr * v i>x h n*? - > 
m««i6] «»©ia»a*»j&3n&««±fc*«^K 

•J r>al:i OSftaJMm^aftf «#'J r>al 10 

^sft 1 1 t ©x y f-ytm&im t v» * 

#TX y ? A y * X y y * IS *• A 5 £ i * 

*>» i f * ¥J£#8e©gtfg;*7 
[UjfcSU7] AMTXECR-CVDffitCtD, #'J? 

Kfe**6*«x©»*©lH**=Bfci/y3>*a© 

fcS*±lC, /t-f 7XECR- C VDjfcC «fc DzHMtJ/ 

ij n >*aaLTB3aaa&**m*»js*«a»&* 
int. 

#'JyfafciD «© £¥£<i:f S # U y *> a 

xat, 

S«±fcWS?X H*fct4SOGlCJ:D¥Sfl;l*»l«-r 

ftTXy^A'y^-raXy^A'y^ie^tlA-SCi:^ 40 
[M**19] ±»fc#U y^a(l)7h';/tim&l 

ttiet, a«/t#->±fc»j«anfca»&**m* 

*«Afc*3)H*:SB©»ia*aK:*^T, 

ia»«»3i*a. '>&< fb. M8Biagg©a©a*TO 



#B8¥5 - 2 7 5 5 2 7 

& 

[§»5ftJS20] ±«fc#U yfa©X hy/t«*a*&* 
->±fc»tfsnfca»&**m*tf 'J y>a»C«kD¥ 

aftraisft^«f#u y '>»iss«a&*»#sb 

'J y*»I8*«Afc**#ttfi©tt6 

CbS*^21] ±«C#'Jy>3.©Xhs//'««T»5i''J 
3>:J--f f»5-f H®tC©'>U3>^ h5--f FS©x 
v*°>97> h-y/Mh*fc«#U S i')ii*«A&*«± 

tUTCVDSlfciOJUflSU ^-©ia«8©ji*m, ± 
ffifc»^ ©tfUyfaX by U i/yxh* 
ffl^fcXy^ 1 >y'iai'<k-5T. flfJEtfU yi'a.WXH 

y/^«©afa**aT»-&s8«-©ttvviHffl5©a©ji»-t}« 
h«a^ - >±c»as n&«»a*«m u y fa. 

[1**9123] a*a**r»©»j«av#uyj'a©xK 

y^B&CVDfefc«kO«j£t-*B*3Ri9*V>L22©V> 
1^*McK«©#a#gB©llj6m 

[Bit5R5i24] a©a**m©»JjfcRtf#<Jyi'3.©Xb 
^aCJcoT«JEKT5»*«19&V>L.22©ViTn*C83 

/M7XECR-CVD)*T*aW*gi24lC 
i2«©¥afc8B©JBitm 
C»*«26] h 1/ >'?*&ria»©±Bifc* 2 ©# ij y 
vax b y^B£]MTsa:fc^24£;fctt25fcE«©# 

[ftm©fMBi&:&9n 

[0 00 1] 

ai8*«Afc¥»fl*a©«i*fefcH'r5. #b?b 
>s^Ta&a^ff^a©aj§m ^©toiaOT© 

ii*-iat-5-©S©¥fi^'J 'yyaliStSfm 
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5 

[000 2] 

W*.\t> #MBS6 0- 3 9 8 3 5^#R8) . 

[0 0 0 3] -#¥*fl*«©#»Trtt, r/MXO* 

»fb**«Bi:ft*. 
[0 0 0 4] Z<Dtz*b&mi> M/>^7-fVl/ 

P^WtlTMTtS^ E©IH« (SI) fc«J6a 

Aa^ttwwiLTiattaswrtrftoT, 

[0 0 0 5] £<D^fc6K:feV>Ttt, *fH22 (A) £5* 

^^KJ; 03*41, 42, 43£»dtU HtcStfttc<fc9® 

[0 0 0 6] Jfcfc, 022 (B) fc*T«fc5fciWl'-43 
fc, CVD*©it«^jSK:J:D*»a*a»5tit»IS 
H^©*ittr*. £Ot£S42-43ttft<Dffl#l£ 
fc«»a*»»5jW*<J«*LTLSK fiitt«51*«& 
US* 

[ 0 0 0 7] ioT, 022 (C) fc?R-*\fc3fc, ^COdb 



(4) 4*BB¥5 - 2 7 5 5 2 7 

[0 0 0 8] £®cfcdfc^ffifc-3Vvttt, hU->^7< 

U>?**/V>*0>»J*, hlf>53>*9h (hU> 
5-759) ®#J& 7y>try hW-CVDfefcJ;aJI 

i0 [0 0 0 9] 

023 (a) fcSTcK^icje^iaaattcDfc^ 

fl«*«©i««WjaE$nT^*»^ M/>^41-43(D 
a*a^S> ^ U£ MCtfU y^a*ff5t, 023 

(B) (D£d\z, jKv^db«««®±<oa»a*#»5K: 

our, »*b€nftv^a»a»a»52 

(S i02 «) OT»t)Tlx*V^ 5fcCafc*^T«J*« 
*y h'J >8lCi0Xh^l2T».S«*BS la N 
4 ^£&£T*fS, a*a*tt»52-C*5S i02 e«t 

[0 0 10] 2i©H«i**ft'r«fc»o*MKtttUT, 
«*ttIBMTf4, 1 9 8 9^C0 I EDMl:*0«t5ft 
a**»*bTH* (IEDM89, PP61-6 
4) . HI-6BI24 (a) \Z*Zn%7Uyt?Ui?Xhn$: 
as6a^«*45T^6CVD-S i O2 ©Kli»l;:*)£ 

Xy^/Xyjrtffi- 0024 (b) 

So *IT#'J y z/=l\Z& D¥fifti£fToT, 024 
(c) ©¥Sftfll»£-rs. ££3**£<D#ffiTte, 0 
^ 25(d) IC«Ti5lC^DyirUyXhO/^-=i>y 

Tb+»tM&*m*>tvr* 025 (e) fcaRTiSfc 

[0 0 11] ifc, *<B«fc3fclfflBfe*S. BP*, #U 

fcHSWM**?"*. 026^^Td(^raa^&KHJf 
40 So 

[0 0 12] ffi*©dW<*->61-64 

<o&m<ow®£LT, jS4i-43^^nr^So z<d 

Cin6c0ia«;^->61-64tt, #Uy>a©BOXh 

/hSK dba^^->62-64^#ft-rsHSB©ffl» 
->©ffl«(3i*iS»S»&) A^*<, ifi«^^->©B 
5^ >r>iXb7/^3TJ)6v'Ua>tl'h7^ 
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7 

/*JB3©i5*aH«a«/JvS<, £oT^©ffi&te/jN«>:fc 

[0 0 13] HAfct J*fflH*fcSV>-C\ *£fc??«E?- 

* # U v is a x h v nm t u TflttBT « CrtBA * - >© 
*ttBS«S&DOBSaJt**fiVi*& (HJttf. {^26*© 
MA©J;3«i:»&) (cl£> Kfl«A*-> 

3.l/-hft*S8<&D, (Xh^I) <DM 

Htt«!trfl*3F+»tftO, ^26 (b) fcjR-r±5lcffl 
:ft*«rt*->6ljWIISnTL*K Xhy/HtUT 
©ffi£©«*£;£3&<&*. ^cOiB^ (326 (b) © 

[0 0 14] «oT, JlOiSWJy^aXh^l 
©#tfl::i»«j&i*a«<& («*tf±Eo«t5fcOBSA^ 

«Jt©ffiV>«*h W6*U hy/1©«#J£Sfc 

[0 0 15] 

[f3W©B«] *^HJ«> ±iKUfcO*©W)Bj!5**ft 
f7-fVl/->3>*MT*sm Rtf£©<fc5ft 

[0016] afta^araftsffi* 

#©#tffc*«#**#&fc*t>Tfe, #ffiWBl3&D 

©fax hy/iji©ffi«jt**fiii«B»Tt>fi»3i¥S{k» 

[00 17] 

[ra«**ftT*fcft©¥§a *uk©m««i©»w 
hu>?-*a»atTa«>a*xat, tfuyv^c 

*>axa»fc, a»a**f»s**K»cxy^>yra 



(5) #UM*5-2 7 5 5 2 7 

[oo 1 8] *uH©mni2©Kntt 1 3i#K§^e> 
x y y w- h ± o v>xy ?u-b «rr aircwrt 

an, TJl*^MJi<kD/ha^Xy?-U-»hT&*^ 
M^DX7?l/-b ©**V>BtWMt3 tifclPHH;:* 

[0019] *ma©»#E3©58Wtt > »*sncia 
-rat)©*?**. 

[0020] *ua©K*«4©Rntt, mxm2\z& 
20 moimmumr&K). z.ti\z&vT±mhitm#)&m& 

[0 0 2 1] *UH©»*JI5©»M«, AW7XEC 

r-cvd&k^d hp>^*a»atra«)a*.x8 

5/^>^xai:, #Uy>3.fcJ:Da«6a***»*¥a 
ft-ra#U5;v3.xai:*$trxa»C±D hU>^T-i 

£nfc£?T±i£UfclW*»fcTat>©-e*a. 
50 [0 0 2 2] *ffiH©»#^6E'«©5SWKk hU>^ 
7>f Vl/-i/3>*»«1-aaME*«3Ji*jfid^6«ax 

y^yxhy/^astfu sx^^xhy/^o 
^nic^oT±^b^c@«^ji^'rafe©T*a e 

[0 0 2 3] *fflH©*fcR^7©5SWHu *»©fij«^ 

^->te*o»jsjEan&ia«*aj&a*»»fc±oa«) 
^ atfxafc, dhtB/t^->±jc«js*nfca»a*t}» 
*# y y yi ¥Sflrr*xa*^tr# u y 

a*«*&*»#S«©»a*ttfc*V^T, #Uy5/:x 
©Xhy/«©a*3j«»-C»««»fc, »6sM;»#iJ 

a*«Afc***81R©HiB*»T*D> cnicioT 

JdSbftBwtaftra*©^**. 

[0 0 2 4] *HJH©K*Jl8©5!^fi, j£VifljSSffi« 

i*v^fl«*«t**^s*»©fl«/^^->ft»ra 
5^ *w#a«±fc*^T, im&<D{hw\$->\z&v)wt 
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9 

X8fc*fl:o TIE V>fl«««±©a»a**f RS^ft: < 
[0.0 2 5] *Ua®tt#S9®X!flli. &K±KBft 

j*an*Btea»a**fr5»&. tfuyvaoxh*/ 
/^Ji*»a*nTv^ia^^->©«aE3WT**« 

*/^->*»i8UTia«38*«-»c»*-rft«aiUT 

!y5/iTl»*LT¥fift:«li6s»«X8S«7Lfc**# 

[0 0 2 6] *tfJH<OB3R«10<&58W«. «»a*»» 

I^>'Ja>t< F*SjS*BI#B7&V>b9® 

c fcoT±^L^gW^^-r^ ; bCDT^^ 0 
[0 0 2 7] #ttJ«oa#«ll<B5£0JJkt a»a*#fl 

^ECR-CVDSSfflV^li|*^7ttVil/10©^-fn 

[0 0 2 8] *ttH0M*9l2®83l]tt, a»a##fi 
VDttSffl^5»*«7&ViU0©^1*n^fcE«©i| & 

[0 0 2 9] *ffiB<D»#El3(&fg9Jtt* fiyU3> 
12fcE«©**#K*<Z)»iS*ttT»0, CW^koT 

[0 0 3 0] *tBH©«f*5ll4C0K?a«, #»Jr>aO 
U 7 ^atCcfcS¥SftXStCjfeS:oTj£^db««8±05 

■»a^«»t^a<t%ai»ttci»*T*3»3j«, tt 
fi"s^a^±sc:t&»ai:-r*«[*9i8fcE«o* 



(6) #M¥5-275527 
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[0031] *BUMINmi5a9M!l£ ittoHttflf 
»**nfc««±K:*«i^a:fcj:0iH«Sa&a*«»ft 

»j8T*a»a*xat, *u^^3.jc«toa»a*» 

«)«»fc»#"rsffl8&a*«»*jifflaii:TU>?x 

fc»#i-*a»a^»s«*-r«iiiacx8*«*.* c 
oT±5fibfcBW*»jac-rsfe©T*s. 

[0 0 3 2] *ffiHOB*S16<056M»i, fflfcVWWfi 

jgjGrrsaa&aaxat, #uy>afc±oa»a**f 
'»*xafc, ¥afl3Bta«6a*tmifE)xyy>4fa 

a? mtfi$LK ^tttx ^ A ^ 0 T 3 X y ?X y £ X8 £ 

^nt«fcoT±»ufcBWs^ja-r5t>c!)T»s. 

[0 0 3 3] #U«<0»#m7©589ira:, /H7XEC 

Bn«*xiifl;s>ij3>*a»a*«»tUTa»a*» 

->3.xs&ffK iio#uy^jLxao»©a«±fcu 
^xh&*ja&r*v^xh«j5Kxat, «a»a*iaffl 
a> ^o«»fc3B#-r*a»a**»T**»*L*na: 
^a»a*»»*«ai*ii:Ti/yx h/x^->s»jffi-r 

h/w->m*iLT, tta«a»emwa>tt» 
fcafiF-r*a»a*»»*i»S'r«»*nai*ff3j:t 
ic<to> »5Su#n&^ia»a*»»oa#a:<a«>a 

*¥afc * fr 5 Ji t *»B t T * ¥SMM£fiG>«[ iK&S 
TfeO, ^*!K:J:t)T±ifiLitB»*3t*'rat)©T* 

[0 0 3 4] *fflHOK*«18©5SMtt, ffiftCDMSM* 

>-T<i HK#»jfc4nft*«±fc. AM7XEC 
R - C VDSJCcJ: Dr«flsS/U 3 >£it® LTQD&Stf) 

a#tm*»jST*a»a#x8£, #'jr>ai:io 
a»a*tt»*¥Sfc-ra# u ? yaiet, s«±c 

i^$xs<h, ¥aftjBia»a*»»t©xy?>jf 

L t^ffTX y y 0 T*X y 9V1 y $ X8 
S«A^2i(!:S1*afrs*«#SBO»j6*ST* 

^nici^T±^brc@w^ii^-r^^coT^6o 

50 [0 0 3 5] *fflHO«|*ai9©3S5^tt, ±«fc#Uy 



-176- 



JE-5-1Z5527 _ Page?_c 



11 

*xa«M*#'J y 5/3.X3B*«A&¥»#l6H0Wa 

[oo3 6] *mm<Dm?m2o<Dftm*. ±«fc#u ? 

Va3»ft«*fc*«#»«©ttB*ttfc*ViT, (MSB 
*«>i&8«* '>fc<<ht>v WBEE3«©aftii*»»±^ 

[0 0 3 7] *ffiB<&»#«2l<038gjfck ±«fc#U ? 

#us i mt*ffitt&fo±\zm&<D&ww->*M 

■ft v U 3 > Sffla&#*rtf t LT C V D »K i 0 »* 

[0038] *mm<Dm#m22<Dmm, r»ft->un 

>T»*8a6a**r»©»J«tt, 0 3 -TEOS-CV 

[0 0 3 9] *UMalMtn23089!& 
<0»]&&lM* U v > <OX h y /W ft C V D & IC cfc D » 

[0 0 4 0] *fflHC0SI*«24©5SWtt, 
« i ft H«f 56fT«fcff 5 *«^a^«k o T»*T * 

ai9tti^22©^rn^fcE*o^w#«s©Hja*s 



7) #M¥5-275527 

a. 

[0 0 4 1] *aHC0M*JS25C0»gatt, Xy?>9t 
*atftH»»frWfcff5*»*a^ /H7XECR 
- C VD»T**»*a24fcE«0*»fl«BO«fi* 

[0 0 4 2] #ffi«©»3ftJH2605&Wtt, hU>?£&: 
10 M«a24»«:«25k:EttoH & *#SBa)Sji^T% 
[0 0 4 3] 

[fwm *fflH©BWfc,kntt, /£< wvo as?®® 

ftoWSW £ D # U y > 3. 1/- h < > 

a? [0 0 4 4] fljtfcfc Xy?>y*hy/1B©±BiMI 

TfltffiU MiC i4 > MB22tt±H23fC*fr*XhyAi: 
iTffit (B-3RtfH4©W^#SR) , 3;&TS21tt* 
mB22^»TSXy^>^X h^^il/Tffffl-T*© 

[0 0 4 5] *fc, #ffi«©»9ifc«kntf. ±E^<t^ 
fc¥Sft*«ft#Ta* hl/>^7< V >ftWT 
^ a^SM^Bftftacfc;^**. 

[0 0 4 6] *fc, *fflB036Wtci:ntf, #Ur>a 

[0 0 4 7] £oT> i<Z)KMlC±na, #U>r>aX 

^»^fc*^x*>, A»a¥a<t»«ft»«T*2it^ 
[0 0 4 8] *ffla©»wfc«kntf, iKvi « 

^->ftTx^ t i/&»*xafc± D*a»ci»*sn, 
vaftjw*.*. zmjciovafeaa&a^iijssn 

5^ fc¥»#:SfiO»ig7&rpIfiEt^*. 
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(8) 

13 

[0 0 4 9] *fflHO»Mfccfctltf, j£l> (fi 

cvD*"<?*B[«-a:&«, 

[0 0 5 1] <fc^T, ^O^BJiCi;n«, #Uy5/a^ 

Wtti'ft*. a? 
[0052] *aHoa?Bc±ntt, (H)SBa*& 
«*tfa»a*#»«cvD»T*»4*&«, 

•r>zXh-;;ilSMU ^ftfccfc^TXhyASMB 

[0053] ckox, coawfcina, 

[00 5 4] 

[SUM] &T\ *»M©*lMf!|fct)V^THBS#BBl/ 
TK9JT*. fll/S«oe:i:TH***«» *5&9H4ETF 

[0 0 5 5] a^ii 

[0 0 5 6] **IS«lC*^Ttt, ^v^>iftmkt 
*H«r«frWfcfT'5*»#a <**m4/t-f7XECR 
-CVDSS:gffl) t«tDH/>f4W43fti*aM 
»a*X8fc«kD, 0 1 (a) fcSflBiifcflk *fc % 
#U^>alSltl:, 01 (b) I^^T^T^M 

X^^froT^l (c) <D«i§£U *Ott#»J^> a 
XgfccfcoTH2 (d) KS-rVfiftJUHtftftftt)©-?? 



5-275527 

[0 0 5 7] 01 (b) 0*;frXy^>^XHfc.kD. 
mi (c) ©±3fcftO«»iKffi&*&»tti:)S:s, 

[0058] jsKifl^ftttt, *mnm\*&<D a> ~ 

(6) OI5g£j&£ ; feCDT&;£>o 
[0 0 5 9] (1) Sfil (r:T«y'Jn>M) 
^KftS (T-SiO: ) T?*«TH21t#US i 

W>?fcECR-CVDSfcJ;D, M/^RSAD*) 
«<S iOi BtJRSLT, «».5i*tt» 5 &«»ja-T 
utlCJ;D01 (a) <Dffim%ftZ> 9 Z<D%f<DCV 
D*fttt, V^f^DS-lOOOW, RF=5 

0 0W, S i H4 /Hi 0= 2 1/3 5 s c cm, »S 
= 8 7 5#^X, JEEA=7X 10-Mor r tmtf <fc 

[0 0 6 0] (2) HI (b) ^fcfcdlC, V*JZY 

[0 0 6 1] ( 3 ) ^^X v ? >^ KT««>&*«R 5 
~C&5S i 0 2 *«*Xv^>ifTJ6. «*_tf7s/B& 

Thtf<kK £KDt*tt, ±1123 (Poly-Si) ± 

fc**-CJ:U. BP'S. «©*l>dbS±CDS i 0 2 5A<h 

Hi;ii»fc*s*7fxyy>if-rnttJ:vi. c©«»© 
3*»su hi (c) v>mm*®%. 

[0 0 6 2] (4) #'Jy5/^-fc±0#Uvi/a«ff 
5. #'J«^>t-tbTtt, H5fc^-r§S«fcffl^££ 

P<D|hI&&=3 7 r pm, * xA-ftfttttt^G/EME 
S=17rpm> WlgflE* (B 3 <D^B]66) = 8 P S 
U X5y-&X7y-«A«61#>&2 2 5*UUy h 
;P/»T^A, Ay H67©Jl*ft4 O'CtTStttfT 
**. (H3*, 62T«5$»fc5RT) 14, S/U 

*iKOHt*OB-&*«:fflVi*2:i«t'r*6. flJAtt 

^SC-1 (CABOT CORPORATION©) 
£&fflT#3o *©H»j*»»4S/U* (£fift<Z>3 0 
%) (pH : 1 0. 5-10. 7, 5/»J*tt*: 

2 5 - 3 5 nm > pUm^M : KOH) . ClOSC - 1 
*B-f*>*T?15-2 0»fc#*lU *<fi»*&J4K 
OH, N a OHSffi^ffl^T p H3 > h D-JUT, ft 
®T2Z>. i5f, «F-^63ttBf«yu-hPCOlHHteiBl, 

ffi^K^-&64 CO % S o 

[0 0 6 3] C<Dt$<D-#V r/iH ±!B (3) Ti£ 
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m i/fc**x v ^>yxaT»j«anfc«iB«» 5 a, 

ya©l^-ttM<tt), ^jg«#CO*C0Xy^> 

^Si0 2 <DgftB5A<D#tttt, X^7/U^f> 
^iCVDSH«ffcff^<5A>f 7XECR-CVDfc* 

•7*4 C V D Ttt C 0<fc 5 fcgSB»tttt#/fc T £ n t\t 

TttbfcU. ^n^J:D[a2 (d) ©fltiiaiftStt*. 

[0 0 6 4] .(5) *fc, »»a»«R5©S iOi t 
±l23T&£Po ly-S il^SSTX^A'^^ 
.«l*.tfT4f*hD>R I E*fflK d Fa =5 
Osccm, RF = 120 OW, E^=2P a©*frT 
EttftfrS^tfT?**. CW;:J:DH2 (e) co$ig 

[0 0 6 5] (6).-£0& ±i23CPoly-SK 
SffPo I y-S iOXy^Xhy^tttMbt* 
^T®2lcoT-S IO2 *»3c-rntfJ:Vi. 

[0 0 6 6] ^5&#J2 
*fc*««2&ISWT*. It&ai, 3 

«*»2©RW*»flU K^4£ff*¥IMtg|l0> 

[0 0 6 7] «««l"Plt 02 (d) hi/ 
fl)«B2 (d) O5Ct*tMS^±(0lJ5M«(S[ 

sa^oT, 1^2 (e) fc««n«7'f vi/->3>i 

5 T»*Xy?>yBW©|(||P3jiJiL 
[0 0 6 8] *««J2K:^Ttt, l/^h/W--> 

/ti©ara*tffl«*Tff5c:i3SUT*, *x@cd 

#U^>a-Cdb«««±(Ott«)a*t}fBf (S i0 2 ) * 

[0 0 6 9] *^JS«|tt, hlx^y-7-f Vl/—>3>* 
JMWaaMRl*** 133 (a) , (b) , 04 (c) , 

(d) fc*-r±5&, 3JMBft*&&«x**>ifXh 
^/t@2^fU ^COX>y^>^Xh^Al2CD±l23 

(i^Wy'j3>N h^-f H» 5 

!23CDXy^U- h ± O/hSViXy^l/- h &£"r*K 



(9) #gg¥5-2 7 5 5 2 7 

K) ^W122J;r)/jN$V>Xy^V-h-C^^S« 
i±0x^?u-hc!>**v«T»«Sti&«IJ6k:*ii 

[0070] jEKAfcWKiB* *%jfcfflB&® (1) - 

(6) OXSft«*t>©T»S. 
[0 0 7 1] (1) hU>?7-fyi/-^a>*»*r 
^<#SIJi^ »±H23**«fta*tt»5T»SS IO2 

3 Ni fcfflK ^raS22^^0±^23 (S i 3 N< ) \Z 

10 »1-axy^hyytfcft**f»tUT#!*tt*US/U 
3>*fflV\ T«2U4*KIS22J:D/J\*ViX^^l/-h 

•ea**r>T«iWK 1 ©wbt** s i ck D*'«i>xy 

?l/-hft#T*»»tbT«AttS.iOi fcfflV>&3 
S«j6itt*x^g i >yxh^A»ft^rr*«k5fc:»j* 
U 21©*IJ6fc*tiTWJjil/fcM/>y41— 43t» X? 

A-f 7XECR-CVDffitJ;0T«M^>5 1 «*iH 
i;K:&s*T«»5itr. c VD*fl=B*»fl 1 
±K Z.tl\Z£r)®3 (a) OlUtt*. 5 a 

20 «j£Vihl/>^41ta*5i*n/iS«)a*»», 5 b, 

5 c ttstvi h u>^42, 43k:afta*nfc«a6a*tj 

[0 0 7 2] (2) U^h3ftl£Vi (AV>) . dbW«« 

(b) <D^a&#^, 0 

[0 0 7 3] (3) »5ErXy5 1 >y*fft>T, (A 

os8««©±©«©a^«s5 d£xy^>^-r 

«*tf7y**4 0»Ol©aRafc:#RLfciS«* 
30 fflViT^Xy hXy^>j^*c:ia*T**. JlCTf, 
«»a*»»5dT?*^CVD-S i Oi <h±Jf23£& 
TSis Ni t07yKfcj*T*x^yi/-h©ibtt» 
8 : 1T?»D, ±B23<0S ii N< jB^Ua*T*-/X 

6»*-r*. ^ni:<toB4 (c) ?>ffi&*nz> 0 

[0 0 7 4] (4) ±E (3) WfJX7f>^M 

40 CO 0 7 5] ffl»ji*»»5T?*SS iOi t± 

!23©tt»T*SS 1 3 ©#U >r>al/- htf>tfc 
14, $5 5 : ItecOT, S Is Wxh^/^tl 

Tii<o rni^^osi (d) ®ttjfi«jMK-r*. 
[0076] (5) a»a*»»5«>s 1 O2 ft 

±!23T^^Si 3 N 4 BlJWfflSi-CXyy/ty^T 
WAHV^ Nn>R i EftfflK Fs =5 0 
SCCM, RF= 1 2 0 0\V, E*= 2 P a OftftTIl 

n*f5r5!ii3J«T**. ^ntcj;K)l2l4 (d) mmfeifi 

50 [0 0 7 7] (6) *t I^f>^h^«2t» 
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£1\L!23Tfc£S ii N< S«AtfV^*h 
D>RIETC 4 Fs =50SCCM, RF1200 

[0 0 7 8] S A\Z. *ffl)i22T&£Po 1 y-S I £0J 
^.«KOHfcT»*U 1 Oi £7 

[0 0 7 9] *ffl!22CDP o 1 y-S i tt, ± 

/f21£fcTT-S i O2 WW»20Poly-Sii: 

[0 0 8 0] IHSM3, 4 
#*1M!HU SlKHl. 2 0g»OT?**. £K«1, 
2#> |6a^Ro#U y ^al8i:ftS^**i-; 
f^ySXy^ifJgtSfflVifc^x*/ hXy^>^Tf? 

[0 0 8 1] ***||]C*^Ttt, ftKMl, 2C*lt 
*7yllfc±*Xy^>#0ttfcDfc* *G>*#T*S 
6a»8R5T*5SiO, S**H7-fX^f>yi 
fc. 

ffi * : 2 3 0 Omt o r r (3 0 6 P a) 
RF/17- : 5 5 0W 

:NF 3 = 3 0 0 cc/min 
He=200cc /m i n 
U & : 8 OX: 
[0 0 8 2] ±E*frlC±oT, &Bttm%Xy*>if 

sxy^^>hfras*ic-r^<A7-*±H r , 
¥^£&x@£S<-r£) , c:nfc < koT«*xy3 t > 

[0 0 8 3]*O«tt**«l, 2fcR»fcLfc. 
[0 0 8 4] $JM5 

[0 0 8 5] **JH«fc*^T. *«i±t*»©ia« 
/^->71a-71c, 72a-72c£»J5fcl/TH6 (a) 



10) 4*BB¥5- 2 7 5 5 2 7 

a*»»5*««LTH6 (b) (Dmm^n, $twa 

«^*->61--632kWK:Wj«bfc^^->71a-71 
c, 72a-72c (HT** ilW* 

t, H6 (c) ©TSfl5ma*»*feo^**. 

[0 0 8 6] *#ttfctt**««Ttt, (1) - 

(3) ragiao, ¥Sfthw>^7-fyv— > 3 > 

10 [0 0 8 7] (l) me (a) fcjR*\k3fc, .S/>J3> 
l ±fc»ft^U n >1 2 <hLT& 

\Z, U^Xh7 r D-feX&fflVi&X ! y^>if3jBfcJ:D, 

^-/^~>71a~71c, 72a-72c£PW£# 

JBjff S. ■ 

[0 0 8 8] -Z.<Dt*0X.y?>!f4k#tLXtt» fl*ti 
20 KT©*fr*fflV*. 

: C 2 Ch Fr/SFi =60/10 (s 

c c m) 

ttWW- : 8 5 0 (W) 
RF/^7- : 150 (W) 
E * : 1. 3 3 (Pa) 

[0 0 8 9] (2) Jfcfc, CVDSsKcfcOfc (Mx> 
^) 41-48&«»&to. 2mfc«k&H6 (b) <Z)#i££ 

*¥fift» Wftff & /H 77ECR-CVDft (COD 
50 ^ffi«> Xty^>yt*«i:3S«W»aff»fcfft)n*0 

7XECR-CVDftfrtlTlt fl*tfKT©*#ft 
: S i N 4 /N 2 0= 2 0/3 5 (s c c 

m) 

liWW- : 1 0 0 0 (W) 

: 5 0 0 (W) 
&jfC&&: 8. 75X10' 2 (T) 
40 JBE * : 9. 3x 1 0~ 2 (P a) 

[0 0 9 0] (3) Jfcfc, db«/X*->61~63, ^5- 
A^->71a~71c, 72a~72c±©£#fcttft&*# 
»51 (Si0 2 ) *Uy^aftfccfcD»*T6. £ 
nfciDH6 (c) Ottft&ft*. *'Jr>a 

We^U-h EHEft: 3 7 (r pm) 
^xAHMfl*t»«a«k : 1 7 (r pm) 
W«RfOlDE: 5. 5X l 0 3 (Pa) 
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X9U-8Uk: 22 5 UUUy hA/ml n) 
At* KB*: 4 0 PC) 

X?U-:*>U*(0. 0 2 5-0. 0 3 5 /zm) 
KOH (pH^lO. 5) 

[0 0 9 1] &*305*, Pttffl*:/U-k 81^X7 
U-*A* 82ttX?y-% 83ttW*^W-Mg<E*, 

[0 0 9 2] £©#y?5/aXate*^T, XhyAl 
3 (Si, N< ) tffl«)Ji*»3fSj5 (SiO: ) OgJR 
Jttt, Si0 2 /Si 3 N4 =4-6"C*D> bj^fc^ 
^ -A^->71 a -71 c , 72 a -72 c Z£\Z& 

< tsffl4/^->6i0fflO'r^K<rct?5*T#, aff 

[0 0 9 3] MMI6 
tt«*a*ttfcK©«dG^y W 7XECR-CVDM 

[0094] (i) mmmstmmz, m*.Kx.y?> 

jtoxhyrtjf 8 il/T#y-S i -toTJBfcttx 
by ah 8 (#y-si) oi5if>yxh7/«tft 

§8ftyU3>!2 bT* * U 3 >2« 1 \Z, 

&&mm%tzr)0zby/mmmbtf'yx./\--<D&w\z 

&*>?-fe&.±ttfiZ>l:5\z* 5SK<0/t*->6i*£tt 
£i«A*->61-63fc, «K»5Sr*A*->71a-71 

if ffizx c<om. u$ix>y7>>/ms* 

$ffl#X&:C 2 Cl 3 F 3 /SF 6 =60/10 (s 
c cm) 

/z&A a 9- : 8 5 0 (W) 
RFA7- : 1 5 0 (W) 
BE 13 : 1. 3 3 (P a) 

[0095] &\z, a»a*#»5ti/T, 

->Ua>ft§« («i«TEOS) t*V>t<DKfc\z 
<fcDSHbv'J 3 LT, ^n^J?l (hl/>5 1 ) # 

«*S8ftcoKJSIiaftjitf. ;:ftK:J:DH7 (a) co 

ffiffl^X^:TEOS/0 3 -3 5 0/3 5 0 (sec 
m) 



11) #HHP5"-2 7 5 5 2 7 

20 

!$SM& : 3 9 0 PC) 

& It : L 20X10 4 (Pa) 

[0096] u^u commxit. aawi*&<D»fc 

0 2 (a) fc*bfc«fc5l;:iH3Jt 
(Li ) tfft&?Z>tc#) y #y^->3.»C!>» (M/> 
5P) E3«a)«OBI»3StJ(|©8l!*«fcO'b»<&D, 

[0 0 9 7] (2) *C11f*^llg«-Ctt, ^7 (b) 
tk?£0\Z, fc*K9 *Rfc->»J 3>|«©|H** 

10 (Li ) *t»iiinf*ftRj»K:a*r*. 0J*tf> &«r 

9©»*fCttSOG (S p i n On Glass) & 

ffcftfgt : Ty p e - 7 OBSOSft (*) H) 
Ettaft: 4 0 0 0 (r pm) 
B$ ID : 6 0 (sec) 

^-*>?mm : 4 0 0 PC) 

^-*>^i$ffl: 3 0 (mi n) 
20 [0 0 9 8] (3) m7 (c) \Zt&~?£5\Z* B 

7 (b) ^^b)fehV>^dbl8±COSOGR9d%<JS 

a-*?, fip-6soGH9oi«j»L2 #y^»y* 
-> u □ >®i <fc d y ? /a i/- ha***v>fc«>* gtfb 

vU 3>RttSOGIH9 fcJtbTX h yABfc&S. 
[0 0 9 9] (4) *fc*»a»«»5T**HftS/y 
3>«t, SOG«9©Xsr^>yo»*lHaJ«ltaJ5 

Xy^>^/Xy^ftff3. 2:niCj;DH2 (d) 

{£ffl#X& : CHF 3 /Q 2 =7 0/13 (s c c m) 

: 1 1 5 0 (W) 
EE * : 5. 33 (Pa) 
[0 10 0] *««7 

H9, H10^L&J:'5Jc:*»M*M/> 

5 «ft^y3>» (Dm^mt 

bT, 1/yX h7 p DirX^fflV^T^e»^i;^/£^dbaS® 

»»a*««o*fc3/y 3>K52*#y y^Ki^rm 

[0 10 1] (1) H9 (a) IC**n*J:3fc. 3/«J 

3 >»*s &5¥»»stE 1 ±.\zmitz/ y 3 >■ 2 £ b 

TCDj*KlfcR4:# 'Jr>aXh y/ti 3 £ ITOS i 3 
«ifc*«^ x A-©ttM»c<k 6r-Sfit±£ia:* J: 5 1/ 
50 EKA^->£bTffl^SA^->61&^trdbS8A^- 



— iri — 



21 

>6l-63£^~/^->71a~71c, 72a-72c£|il 

®.M$X%:C2 Cl 3 F 3 /SF 6 =60/10 (s 
ccm) 

uWW-: 8 5 0 (W) 
: 1 5 0 (W) 
Hi ~h : 1. 33 (Pa) 
[0 10 2] (2) fr\Z, CVDS^<fci9» (hU> 

%%®&fr¥mitMVltf&m<£ /U 7XECR-CVD 

C 7XECR-C VDftfrtlTlt. tfJxtf 

[0103] 

M^X*: S iH 4 /N 2 0=2 0/3 5 (sec 
m) 

. : 1 0 0 0 (W) 

: 5 0 0 (W) 

: 8. 7 5X1 0- 2 (T) 
BE- * : 9. 3 x 1 0~ 2 (P a) 

[0104] 2mtL±0BB9 (b) ommtwt. m 
0." »vidb«««©««>a^»»sr^r, 

[0 10 5] (3) Jfcfc, 010 (c) \Z7Khtc£5\Z. 
[0 10 6] (4) »*Xar^>dffcT±Btt^ (ft 

HF : H2 0=1 : 4 0 fccfcS»#Xy^>^ 

[0 10 7] CCDf^OSiO* tSli N< <D««tfctt 
*$8 : 

[0 10 8] *fc, (ftVi) fl«««±<B*#fcR 
ft^U3>R51tt, TiCOS 1 3 N 4 «3*»Stl*£T 

xhio^^s-r^o c:nfc«fcOHio (d) atts&fl 

[0 10 9] (5) ±B (4) Tf»ftSnft!S8«(Z)* 
S i O2 IC^T^Sia N4(D^ l J v i/=L<0W8i\kifi 

m3 (e) \z^t^iitsk»^mmvtin^zti^ 

[0 110] *»MJ4a«Scoc:tft:3ft«&±8B*JfiW 

ida«*n*t>©-c»4a<, *»wo!)Ibh-c»»rz/* 



(12) &B8¥5-2 7 5 5 2 7 
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h\s>?77tf, ^7>^r^hCVD^>^Xf> 

^^H©**aEis&ftlc:J4te©#a*«fflbTt> < t 
[0 111] HJSCT8 

10 LftfcfcTft*. *HC*CDH/>y7 

[0 112] *HJS«lfc*ViTf4> X^>4f£*K£ 
* WWJtff B^ff 5*«#ia!Tft*y W 7XECR-C 
VDtttckD, S«l±OH»©IH«B41-43*a»iitr 

ftfflfi (012 (b) ) , *r©#U^i/a.XS«)«<Z>S« 

(c) co«fii^#. *wI/^xs;^->6^yx^ 

aft52&»sT***xa&frw 012 (d> ic^r^ 
sic »56b*nft^«»a*tf»©a#»<, &#& 

[0 113] JEfcJWfo»fctt* (1) - 

(6) ©X8*ft**>Gr?»*. 

[0 114] (l) SCi (££W^«Ja>I» 

50 fc, (T - S I O2 ) if*&&Zny H S I O2 

Tfc*TJ|21£:, S/ij3>MHMF (Si 3 N 4 ) 
■n?*S±«22it»j«UTirn6fcct DX h s//t« 2 

*i«u sfcM/>^T»siaag4i-43*»jacu * 

hW^ateiratfKJPcOS i O2 KS»jjELT» Stf> 
5 SBfl^-f *. unckDHH (a) <D^3i 
C;©«f©CVD*ft»4, «Att> *^fflV^^ 

[0 115] 
40 Y-f^Dft=ip0 0W 
RF = 5 0 0W 

S 1 H 4 /Ni 0=2 1/3 5 s c cm 
ffig=8. 7 5X10" 4 T 
BE#=9. 3xi0' 2 Pa ( 7 x 1 0" 4 t o r r ) 
[0 116] (2) Jfcfc, #U yS^-fciDtfUy^ 
aSfr-i. #U 7 v*-<hLTt4, ^5lc^-TgM^ffl 

14, ff^yi/-NPC0l£l^Sc=3 7 r pm, £x/\-« 
»tt»#64©|5rtE»« 1 7 r pm> 
5<9 ^366) = 5. 5 X 1 0 3 Pa (8PSI) , 
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X 7 U -mxmvfr £ 2 2 5 ^ U U y h;i//#T2gA> 
/ty K67CD}1$£4 0*CtUTffofc. X7'J- (05 
62T«a»t«f) tt> S'U#£:KOHi#©»& 

is*®, (X7U-) tbT> fifn*SC-l (CABO 
T CORPORATIONS) -t©H 
U* (MI0 3O%) (pH: 1 

0. 5-10. 7, 5/U*«flE: 2 5-3 5nnu pH 
itt:KOH) o ^SC-lSR^t>*T?15- 

2 0»}:#RU SIBJ&liKOH, NaOHgffi* 10 

nmm%?i<-hP<D\Bifcm, ess, sw^gisioT 

* § 9 x A - SXfcT * 9 x/\-«^^64CO[Blfefft 

[0 117] Z(Dt2, ttf'Jy^iOft, *^db«S 
««±<0«*ii**J»5T**S I Ot <£>^ig5A0J£2 
« (HID tt, Wy9x.y3 L >#±CVV&mmf}L 
7XECR- C VD \Z& ViTCD*»j4t* C fcfl! 

i0 2 <D§5fi^tt^#U«/i/3.*t^T&0> i:ot, 
AM7XECR-CVD$ffl^c«6H 023 (B) \Z 
7sk?ft*<D£5Um>i!hBfm (?-f>7>H7^-x 
/^-» ±fcas»*b*nft^S i 0 2 52' 
LftK t©#Uy^3LXaiCckD, 1312 (b) cO«iS 
P3«41-43«JC»»a*nfc«»ft^50T* 

[0 118] (3) S^fi«±©t*«H*H:i/^h 
/t^-=>y*ffK 012 (c) K^fl^XM*- 
> 6 £Wf E^/^-^^ttttBB/^ ^ 

«. 

[0 119] (4) l/^XM*->6T7X^SnT 
V>fcK S# (»*U*n&Vi) S 1 Oz <DXy?>if 
ftffVi, B12 (d) <0*jfifr«. HFWzyMy 
^>^fcT»£UTfc«fcV>U R I ET, «A«V^ 
h D > R I ET, *(0MtX7f>^SlT^ct 

C< Fs =5 OSCCM 

RF=1 2 0 0W 40 
E^7=2 P a 

[0120] (5) W>XM**ftff5. ZQ)UVXb 
»4tt, RAXMJ?/V-*m>T'bJ;V»U ECR7 

003 (e) 

0 2 /CHF 3 =4 0 0/2 0 sccm 
E*=l. 9Pa (1. 4torr) 
V^^D&=4 0 0mA 
15 0t 

[0121] (6) Xhy^Jl2(D±122T&6 50 
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S \ z Ni *«|AtfKOHfcT»5feL, TJi21T&£p 
ad-S102 *7y«ICT»iU 013 (f) affijg 

[0 12 2] §Sffi0J9 

**IIMHU (1) - (4) OIg$ 

[0123] (1) ^85058 T12n?»*pa 

d-S i0 2 Rtf±H22T*SS ii N4 OTftfcLT* 
£S i hl^>^le\ /HTXECR-CVDffiaD, 

&tt»5£U 014 (a) CDftritt-r*. H^©CV 

[0 12 4] (2) #UyS/^-»rJ:0#UyS/aftf5f 
K 015 (b) ©liJfi&l-.*. C©Wr©#UyS/a*fr 

[0 12 5] (3) l/^X h >#&m\ 
015 (c) ©«fifT*. flAtt, *CD*ttTI/^h 

[0 12 6] 

l/y^h=M*«OFPR-8 0 0 
&g=0. 02Pa • s 
®&&=8 0 0 0 r pm 
[0 1 2 7l"*fc, mhOftfeDICSOG (Sp i 
n on Glass) SfflV^<fc<, *<0 

[0 12 8] 

SOG-3W0WaiType-2 
EI€»^2 0 0 r pm 
HfitfllN 1 5 s 

^1S=5 0 or: 

^»=30mi n 

[0 12 9] (4) l/^Xh : S i O2 =1 : 1 <DXy 
^Ay^tfrK l/S>*h6fttfB»S iO> 52©Xy 

^Ay^sfra. cnjc<fct)iai5 (d) co»}g£{#£. 

CHF3 =5 0 s c cm 
Oa =70sccm 
RFW-=1 2 0 0W 
E*=3 0Pa 
[0130] SOG:Si0 2 =1 : 1 (DXyFrtyp 

[0131] Msi02 rocfc^^x 

y^A'^Tfc, Si0 2 tt*»fcl»5S"C*5, 
[0 13 2] (5) X hyA/l2tf)±Jg22T&3 
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Si 3 N< SflfctfKOHfcTlteSU T®21T*£p 
ad-SiO: «r7y»fcTH^U 016 (e) CD^jf 
it*. 
[0 13 3] ^Jg^JlO 

SfcO^T* fcmVtc%<£~e&%. 017 (a) - 

(c) , 018 (d) ~ (f) \z*mtm<Dxm*m-r. 

[0 13 4] **««lC*^Ttt, 017 (a) lOftf* 
5 fc±fflHC# U */ i/aOX h y/t-JB 3 £fflAfc«R0 
fl«W*->61~63£#JifcU «HMtoiWW*->K: 

«to»«an&ia(B4i-43SHi7 (b) ic^-r^tca 

17 (c) > 018 (d) fc«-r*5fc. NIB 

J/aXhy/^-l7&»ffil (*«TliHl (c) 
O \Z£m fc» 2 U y h y/^-Ji 7 *»J*«, 

U^Xh8Sffl^Xy^>^XglC±oT018 (d) 
© J: 5 fcj£li|HS|S4l(DS«6a**r» 5 ±fc(D*JB 2 ©# 

[0 13 5] Sfflfre^tfy^iOXhy 

best *jtvipg«4i©«i»a*»» 5 ±k» 2 u ? 
[0136] fl#wfctt*sas«Ttt, m ~ 

(6) ©IglCfcQ, ^mtWy^T^ Vl/-y 3 > 

[0 13 7] (1) 017 (a) \Zm?£?lZ. 5/U3> 
«*^344**#S« 1 ±£»fl^> U a >H21fc 
»{tK£, # 'J y ->a ©X h 7 / ^-B 3 t bTO S I i 
N«l(flX>;/^/^XHy^-122<hLTtf)Po 1 y- 
S HRO*U'r>aXhwt-i3TMSii N< 
JBSJMSL&ft, U^Xh^nirxSffl^fcR I E (U 

T*ia»i-43t»j«ra. cow©RiE*ftibT 

$J3#X& : C* C 1 3 F 3 /SFe =60/10 (s 
c cm) 

liWW- : 8 5 0 (W) 
: 1 5 0 (W) 
JEE £l : 1. 3 3 (P a) 
[0 13 8] (2) 017 (b) fcTftL&iifch 

U 3 (TEOS?) t*!/> (O 



(14) ®§i¥5-2 7 5 5 2 7 

3 ) ©CVD&ldJ;^ M/>^©|HI«41fc*W*RJ» 
WSW>5 t »*S±D*#UyS/aXhy;t-IB©» (0 
©a) 1£Vt'>U<l3:Z>&5\ZMflLtZ>, rcD^cDTEO 
S/O3 ©CVD*fttim .«j*-ttKT©ftfr6ffl 

mmtiZJik : TEOS/O3 =1 0 0 0/2 0 0 0 (s 
c cm) 

JSgi&K : 3 9 0 CC) • 
E * : 1. 2 0 X 1 0 4 (Pa) 
10 [0 13 9] (3) mnx, 017 (c) 

mvmm (0<?>a + b) ifibu>rmt!t&L<t&z>& 

«ffl39X*:Si-Hi Ch /NH 3 = 5 0/2 0 0 
(seem) 

j&&mm : 7 6 0 CC) 

20 B il : 7 0 (Pa) 

[0 14 0] ::T, 017 (c) \ZtRLTcXv\Z, hU 

[0 14 1] (4) ^X^>yi:T*My'j3> 
SBftR*Xy?>yt«. ^ntCi;D018 (d) I£t*T 

y yv'aXhy/t-Jf 7£8lt\ COHOXyf^* 

^ «Blyf>y«: y>K 

M m . : 150 CC) 

&J5 0 : IT?**) 

[0 142] (5) Hl/>^d!i«ttfc»rtanfcA»ft 
«*&*tt»5T!**S i O2 iHftfBXg (4) TNk 

^-l7T7»*5/yn>SftR (^SSi5^31T7Kf) 

#yy5/a.j5fefcri»4¥aft;r*, nn^oBis 

(e) CD$jg£f!£ 0 CdT, #Uyi/3.»«ttia5iC 

BMT/l'-h 3 7 (rpm) 

9xA-«»tm-&lsWE» : 1 7 (r pm) 
WB^pCOJtaffi :5. 5X10 3 (Pa) 
X5L>-«®:2 25 (S'JUy h;i//mi n) 
rty VU& : 4 0 CC) 

X7'J- :y'J* (0. 0 2 5-0. 0 3 5 ^m) 
KOH (pH^l 0. 5) 

50 [0 14 3] CMS*) y^zLXm\Z^X, #'Jy5/a 
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7 (S ii N< ) tffl»a*«»5 
(S 1 O2 ) OSIRifcfct S 1 Oa /S 1 3 N4 = 4- 

[0 14 4] -*IC#Uy3/a.ts6fci*¥a<fc* 

0 2 (d) CSUfcJIlBJWljWBSLfciLT*, Aff 

[0 14 5] (6) Jfcfc, Xy^>^XhyA-l22T 

R I E£^T£ffiX^/^*£fr5. CfiDWOXy 

$ffl#X?fl : C 3 F 8 /O a =45/15 (seem) 
RFA9- : 1 2 0 0 (W) 
EE ■ A : 2 (P a) 
[0 14 6] mmz, Xy^>yxhy/*-«22T*3 

P o 1 y - S i xxmitisv 3 >m2\r&z> S i 0 2 £ 
^n^nKOH, jsKfcTHac-r*. cn^<tD, 1212 

[0 14 7] ^JSMll 
y^-JB©»J*fc*JECVDj*Rtf«fl£CVDtt*fflVi 

zLZb+jx — mojgeaz, wtxecr-cvds 

-H7*»riiS*a«-C*S. (1) - (7) <DX 

[0 14 8] ^ISflHOtHWOUn^^Sa*** 

xy?>tn xgjcctt), hu^tjMW*. 

£^019 (a) ©*tJfiS#fc. I«0RIE*ftil 

ffiffi^X^:C 2 CU F 8 /SF e =60/10 (s 
c cm) 

/z«^7- : 8 5 0 (W) 
: 1 5 0 (W) 
IE * : 1. 33 (Pa) 
[0 14 9] (2) Wz, Mtb&frmj3<D&<Lft%M 
»&*¥ffifc»tt**A#»n>f txecr-cvdsi: 



(15) «pH7 5-275527 

»»a*«»5thUThU>^D3«Wl-43fcRfc 

tt, 019 (b) teScbfc.fcSIC, hl/>^(H]8541-43<0 
WUfi b V y^mZ £ 0 t> * 'J y ^7 h v 3 © 

: S i H 4 /N 2 0=2 0/3 5 (s c c 

m) 

tiWW— : 1 0 0 0 (W) 
J0 RFW-: 5 0 0 (W) 

J&£^g : 8. 75X10' 2 (T) 
EE * : 9. 3X 1 0" a (Pa) 
[0 15 0] (3) ffi^T, ;H7^ECR-GVDS 

y v is*.* b yn-m 3 fcfca^y 3 >gfldB& 
tte%ko\zMf&?z>. emtcj:0@i9 (c) 

#&• CCD»0/M7XECR-CVD*frtl/Tlt 

a? Sffl^X^:SiH 4 /Na /Ar = 2 0/2 0/1 5 
( s c c m) 

: 5 5 0 (W) 
RF/W- : 2 0 0 (W) 
SSEfiftK : 8. 75X10- 2 (T) 
JE :2. 0X1 0" 1 (Pa) 

[0 15 1] ;H7XECR-CVDSIt HH (x 

30 mtfi&Zb?* 019 (c) lC^Lfc£5ftJ&IS^Rchft 
[0 15 2] (4) 020 (d) fcSLftiite, WJTs 

[0 15 3] (5) ftV> M/>^<DaS15±lC^ 

S tl&» 2 ©#U y h 7 T&£0tf)fe& 

: 1 5 0 CC) 

( z: (D^fcD > U n >Sfl:« t ij n >Kft^^SWIt» 
*55 0 : ITS*. ) 
[0 15 4] &\Z, mmVX, nttXy7>#\ZXs ft 

^^Sf^o C<Dm<DX.y?y#mtLT\t. 9IJL\i 

MX7f>^I : HF : Hz 0= 1 : 4 0 
(^CD^f(DS i O2 tS i 3 N 4 (DMRMttfiB : IT 
50 $>*. ) 
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[0155] r<Dtt!r,'ft^ia«±05ft»a»fti/U3 

QH20 (e) <0«jg£#3 o 

[0 15 6] (6) WfEXg (5) T»J*Sn&SSj8tt 

«82©»*©T?#UyS/a.l»IB^a:<, ^^JIMftom 
S&OOSiJyJ/aXh^-HS, 7 (Sli NO 

»«'sft*ct^*ta:a (04 (e) #m) . 

fc±D, 021 (f) 

[0 15 7] (7) mhD>R I EfcitK S iO 
2 - tS la Na (DITOU : ltft4*ftfcT4MX 

$ffl#X^:C 3 Fg =4 5/15 (seem) 
RF/W- : 1 2 0 0 (W) 
JBE * : 2 (P a) 
[0 15 8] «»fcH22**»figf SPo ly-SK 
S i 0 2 **n*tt*sr h>J>R»tK*»fcTl»*1- 
£. rniCj;D021 (g) ic^-T M/>?«7-fVU— > 

[0 15 9] N t *»WttaiS!©c i&*«S*£JM!K: 
[0 160] 

*«Mfc«fcntt, J£v> (ftw a*MHA 

[oi6i] *&*«Mfc±ntf, 8i»5i*avfflftt 
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